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(57) Abstract: A laminated membrane consisting of a membrane (I) made of an aromatic polymer electrolyte having superstrong 
acid groups and a membrane (II) made of one member selected from the group consisting of perfluoroalkyl sulfonic acid polymer 
electrolytes and non-superstrong acid polymer electrolytes; and a laminated membrane constituting of a membrane (III) made of a 
perfluoroalkyl sulfonic acid polymer electrolyte and a membrane (IV) made of a non-superstrong acid polymer electrolyte. These 
laminated membranes are useful as electrolyte membranes excellent in power generation performance and mechanical strengths. 
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a = 0<Dh<Dn, MfLtt. K-fb-^^^feS Z-Ar 1 

-S0 2 C1 */P>fcVT5 K-fb-a-^-efc^) Z-Ar 1 -S0 2 NH 2 ^^SJS^ J fr§^ t 
20 m«tD^t!:5Hia&i-5r.i:^ , T?#S 0 MS\ ^f*)<£> p HiS^r 7 ~ 8 MlttUft 

SSKi:Lm 7t^y, 2-7^y^7h7tKP77^ i, 

25 S„ UTft, ?K^^b y TRiPHty M)xf/V7^y, 

tr y v 5 ^ f^7 5; / tf y ^^fflv^btLS. SMiilio'C^ l 
5 o x:n&&&'£ ^ < ^ <fc!)^i<^2 0 °c~^j 8 o °csjt-efe 5 D kj£ 
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H#ra^ mnm 1 mm-m 2 0 8?mm£x°-&z> 0 

;^p!I K^4fe"t?*>5 Z-Ar 1 -S0 2 Cl SrJgflfctK 2ffiFS*^±©ift36#feT 

ClS0 2 -Ar 2 -S0 2 Cl t©SJS, tfctt^^n!) K-fb^fe-CfeS 
10 Z-Ar 1 -S0 2 Cl ^*tJtfei-5 ^^*V7 5 K-ffc-S^TJ&S NH 2 S0 2 -Ar 2 -S0 2 

15 

-if i/^/v^— /v^ n y K> h y 7;^P^y^y7,;^-;i/^ n y K\ 7h7 
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25 

n ]} p\ 4 — ^ C3 n-O-if i/^/l^/^^./V'^ n y p\ 3 — ^ p P^i/1f ^^/V^ 
5 if y^/V/fr—/!^ n y H\ 3-/p^yfy^/V*^n!)F\ 2-^p 

- h n^>-if n y K„ 3 — ~ hP^y-^y^M^/v^ p y K 

10 «tv\ 

fes Mfcfif 1 , 4 —<<l/'Vyi?*A'ifr^A'# p y h\ 1 , 3 -^yif V v^/V 

^/^p!/K, i, 2-^y-ifyy^M^v^py F\ 4, 4' — \fy^ 
15 ^/i^^^./V7j>^/v^ p y h\ p y K^# s #(f kft5 0 

±m<DZ: ot^{9)x^fi^ih^m, ^ do) -e^§^5^«^- 

$ n 5 )V t %BL}& $ * 5 (DttlfS^ ( 9 ) t?^ $ *l S f bS^fe £ 

® striate 9 )^£tL&fc&tokffl&&(i o)^$ti5M 
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(DfijfE5£ ( 9 ) -e^ § ti%ik&m t iiufBxt (10) X*?F £ fl & v^—zV t & 

§ ^bos £ * 5 ©tuiB^: ( 9 ) -x?^ $ ti % t mm^ ( i 

5 /WRtrFsSU 3)t?^§tb5-fk:^S:SiS*-*S*«fe^^W*fc^5 0 . 



W-Ar 4 -W (11) 
HO-[Ar 5 -0] k -H (12) 
W-[Ar 6 -0] k -Ar 6 -W (13) 

ai~5ooo (Dm&^cfr-i-o ) 

15 5£ (1 1) T?^$tb*^*©^:*M^ 0U^rf4, 4' -v^/v^ 

n^y/7xyy, 4, 4' -^oo^y^x/y, 2, 4— v^/i^-n 
^yy*7i;y, 4, 4' -^■/n ; e'<yy*7xyy, 3, 4' -^fo^ 

^/7x7y 4, 4' -5?7/V^-n ^7x=:;^;V*y, 4, 4' — v^/V 
3' -^^*'77i-^^*y, 4, 4' - v^/V^n - 3 , 
20 3' -^/l/*^^*-^^*^-* y 7^S> 4, 4' 

3' -^^My7x^;i/*yit b y ^Al, 4, 4' — s?*t3Ete?:7 

^^/V^jVfcl/, 4, 4' -7^n-3, 3' — xP^/V^-J^ =^=-;V^;V^ 
^ 4, 4' -^nn-3, 3' — *?*A'fri?Z7^~ jV^jVfrVrji V 7^ 
4, 4' 3' -v?^;l/*-77x-/W^*7lt h !) 7 

25 J*M^ 4, 4' -i^P^i^T 7 ^— /l^/l^^ 4, 4' -7=Fn77i^ 
/W*/!^^ 2, 6-^7;Vtn^^/=MJ/K 2, 6 - o P^O-y^ 
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4»T»t>4, 4' -^7;^P^^^/7x/y N 4, 4' -^7/^Pv?7x 
4, 4' -^ob5?7s=/WI/*^ 
5 ^/V^£?;£b< JlV^tt3 0 

5£ (1 2) -e^^^STK^S^-rS^^^ttS Ar 5 LTIi, M^itu 

io 2) t uttt, ^c&g^teftv^ m%_&MmK7km& : k^i-z>tfv 

£fc5£ (1 3) ^^ftSfl^W^fTS Ar 6 ^ Ltft, ^J^f^SuIBi IH 
15 mK^^U-rv^Tt^V^2ffiO^ : #^^#^fbfb^ 0 Ar 6 {i. Ar\ Ar\ Ar 5 ^ 
tH--efcoTt)I^otv^tIv\ d^S-fk^ (13) tLTli, *5rfc 

-hfBcD^^ (12) (13) OSfc^^itt 2000-50000 

0 b < , «t 19 L<S5 0 0 0~2 00 0 0 0 7?fc <9 , $ b b 

< r± N 8 o o o~ l o o o o Sfc^pi©^^*^ 2000 =fc *9 /h £ v ^ £; 

25 Jfc&5 5 0 0 0 0 0i^) *£V^ig^#;&5teTt-5#^3 s fc5o 
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se, hi/mm, 7^ ^/^^vw^^^v^ 

J±T^ h\ N, N-^f;VT-febT5 h\ N-^f/vt'ny N, N' 

io fi^sjtscRjfeiaaptt, mnm 2 0 ■c-hkj 3 0 0 °c, m& u < tzm 5 0 °c~ 

^2oo°c-e&3 0 

Mfabftzm (111) ^(g&ifefc^^ica^fcsja; (iv), ti>* 

fc.fc!K i?itltfffiS^Sif^b^5l (1) Sr3R3ib#S„ * 
20 ©IfeHt^ «il»t^HII:W5^^^ 0 Af«^ 

II (I) £ HS#^Sfl?JCJK ■( I I) t&mm, ^fcte^-^/j^nT/i^/w^ 
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SI (IV) t^lttfeS, 

fll&tfJBI (I) (I I) fcSrg^$*'S*fe, jgg (I 
I) fcj(S3iififcS«r^5^#^i*^o^*^U-C*fej!ft-r«*^ M (I 

i) fcftft^mmKvmm&mftVT&m't-zjim, mm) &mmmm& 
ztit?(Dtipx°te, Hi (i i) ti^iit ©it & it w^^fe 

10 

^iw^^si (in) i, #mmmfr?-mMnfrhti:z>m (iv), 

fc3&»&ft5««l»W>#£\ -t^j&frfcfci: UTtt, $I;U£JB£ (I I I) 

v) n (i 1 1) izw&imm^mmmvmm&m^ 

15 LTffc$H-5;fcife N 1 (IV) |:^7;vtP7;v^;^y||^li 
I©MlrMLT^it5M, If (I I I) Sr^«!Sliftii5^«i¥W©» 

II (IV) Sry-?— 7;l/*o7/w^^*yiM5 

t, Mi^^^^ # no*M, 1, 2 -v^ n orc/jr^/^if^^n^^ 
25 i^^frbTV^tflJI (III) (IV) ©^^4tf5iS£5fcfcfc0*U 
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^■fc&mztiz -*sm#l gfeni, mm.%L fc*m^<Dmm%ffiiwvxmm^ 

Tt>«tv\ *7c. _hfeil (i) fab (iv) tt^©ii«^±f©i«)-e 
bti/astK J3H (I) ^bJH (iv) % *5j;t5i:ti/6>©3»JBIilK:StUTi^ 
10 itt^o Af*KH-te (I) t (II) (DS^^si^HjIJ^_b^ji$tLfc^ 

2umzk±.(D (i) sraa$*fcsi: (id ©Jia> 2mm$x 

1©(II) *«I**fcli (I) ©S*>e>ftSf»ilKU 2S1I^±© (I) 

©ii2Si^±© (id ©Jid^^sa®^ ^^n^thh^m^M 
15 (i i i) t (iv) ^Ji^^s^H®^±^ji$tLrt^ 2mm&.± 

<D (I I I) SrlKS£i2rfcJi£ (IV) ©S^fe^S^SH, 2«im_ho (I 

v) ^mm^tcmt (m) ©Ji^bftsiwiisiu 2mmsi±<o dm 

comb 2MM£t±<v (IV) ©»^6>*Sj««JiSi, ^ir^ittbSria^*?* 

20 

25 Tii# 0 . 1 w t %~ 5 0 w t t) % b < 0 . 2 w t %~ 4 0 w t % 

-cfc 5 s u < o . 3 w t %~ 3 o w t %-efo§ 0 
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lit©*- ^^fejt^TffiV^*^ 0^U<fflV^t>fL§ o # — si? 

^ fcUW £ e ^ £r ^ — 7 nvir n t /V =^r tv ;* svfo i^mMM <d t /v a — /H« 
«I^Lt^^hftLfc!)©*, «*W3H-S3«fct5/*/tttJR (I I) ^ 

ii (i i i) izLw.mvnmi-%z-bK£v, mmum, w^mm. te&xz 

*L<JBV^*L5o MrVt&JftjjWik LT^J/lll J. Electroch 
e m. Soc. : Electrochemical Science a 
nd Technology, 1988, 135 (9), 2209 K 

mm£tix^z^m^<Dte&<Djjm%m^% n t ^-e# § Q 

20 

h <DmMM izmm^fri&hcD x n & v >„ 

25 [Mff^fcfe] 

ifigitlffli 



WO 2004/004037 



PCT/JP2003/007704 



32 

teftT/v^-^il (1 0 w t (A 1 d r i c h#M) iMbt^ 

liiiBg 

10 

( J I S K 7 12 7) |I?ftLT2 3°C, f@*tM 5 0% 
TfcfcV^WIfcMf 1 Omm/m i n-CS!l^bfc 0 

15 i mm^mmmm^-r^^rmM^<D^m 

— i^^^l^/V/fr^) 4 0 g kMfc* 0 0 m 1 &Afrh, ^frlKN — 

Zfu^rX? 5 K3 7. 4g (2 10mmol) ir^P^L, 77^^^0t 

bltt 6 5. 4g^30 ^^IttlT bfc 0 SlUtr 4 0# 
20 ffBSM$ RjC£3fc«r3Mcfci£^ % Na 2 S0 3 7. 56g (60 mm o 1 ) 

Mz-fc 0 ^©|, NaOH*S*S:5R©pH^l 0 kt£Zti~ZiJtt%.1t&^ mt 
*^U>'%MJ£m^ »tf5^iia!), (a) 6 3. lg 

5r#fc„ 7C*5>W> 'H-NMR. 1 3 C -NMR|)l*ffofcilSI, nhtltcM. 

25 f£ (a) ^lJ:^n^«2 7fi*%^A^tbTV^„ N, N-v^^A-TI? b 
J^JUn ffcTO^*^ y ^^I^^UHIlT? 3 4 0 0 0 -Cfcofco 
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■7^ ^=i\^5 — 3 — K— ~7 ;\s$-n^<^^;V— 3 — ^r^r^-^l^^ l/^;\> 
^=./V7/U^rV K 1 5 . 0 1 g, *5ml, I{^fvy5ml, 2, Q-/V 
<f-i?l/4. 8 0g, Thyn-ZWy^^y/I/t!) KOIMTHFI 
5 $^0. lml Atbs ^T*4 0 RQ^&^fco ^l>i^"C3 IHttffi U 

MfcSrfcfcJES^bfcfc, THF3 0ml, »U^2. 82g^Ti 

fc 0 B6lMTHF/b;Vxy||Mij;9Mf 0 LTBfe@#:i2. 3g 

10 3 -^-^iT-^v^^^/ix^^^ y ( b ) Trfea-i^t 

^<D^^C?lr^3!f-egife$tt^:7 7^=»^fi:^^ (a) 0. 5 0 0 g.#il!a 
3^0. 500g (7. 8 7mmo 1 ) , ^f/W^^r^Kl 0ml £A*K 
1 2 0 o c-rr2H#^a#b7^ o #:v>-ei 2 0°C^o/t^^ (b) 1 . 0 0 g (2. 
15 16 mm o 1 ) ^/J^/l/z^i/ K 1 Oml m&&lNx.fc 0 1 2 0°C-e4 

0 B$fWKJ&trfTofc&fc: 1 N - HC 1 7km& 10 0ml rtitM#:^{tl 

(c) &mit a 

20 ##M2 ^/^yftffi^^©^ 

M7kM4kWi— ill 99mg^2-^ ^vW<^Xtf-^iJ->/~/l' 2 6 6mg^h;V 

8. 5 g t f;^y3 0 m 1 Srfln*., ti#H^T5 0 'Cl? 5 B#Wjt# Vtc a 

25 ltt*°!) (2-7x^7x^l/yx-^) (JJtTPEli^) 4r#fc„ 
*^S^g^#x.fc7^^3^ N 7>^x^t^PES 5 0 0 3P (fiTx 
-ft^XStS^ 7KfS*S*°^-' 7VW*/V5fcV) £3. Ogs PEl^O. 7 
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5 g % V ^AO . 0 4 g N DMA c 1 5 m 1 &5 h^y3m 1 

Lfc 0 ^ r 4 , 4' -^7^tB^/7x;yO. 0 5g»U 16 
5 mbtbtcttm^^mm^LV, 8 0°C^T^jI^L-r3. Sg^ny^ 
#btbfc^n y ^#fi^f£ 2g^98 2 0ml £ t h fcmWTfcXtit 

^/^WbLfcffM^f (d) Sr#fe 0 

15 (d) 1 5 f tyoCM-CDMA c (^t^7^t±^I^LtJKy x 

f- WM&Ute (mm 1 5 n m, ^BH*4 8 %, 0 . 0 5 m m) -hfcMT 

20 »M i * t 0 >'=I-^-^ffiv^r>«jlJ^(D^*5 it;M«?&#ttm 

(e) £:4 c mE;^^ htlU * tT^n — * — <D;tf 7 ^t£_b^@)t L7c 0 
^f^^l^^r 1 0 0 0 r p mT'ife^^^f), J^fB (c) Oi^/fb^ ^ ^sls/* 
$ J —As ( 1 5 v o 1 %/ 8 5 v o 1 %) Wfo ( 3 w t %) 2 m 1 £ 2 
ttTIUlgo^^^^TbT^t^n- h bfc 0 6 0°C<Z)#;li-ei 0#Hg?£M 
25 ^^c^^a^cDffi^lHl^fc^t^n- hU S^^SfJUK (f) £#fc 0 JK 

JUrfStiSfE&J^S 0 . 5 0 (A/ cm 2 ) OR#(Di?/P«J£^L/Co 
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5 0 (A/cm 2 ) O^O-fe/MtJESr^Ufco 

5 









1 


0 . 5 8V 




Jrb4£#!l 1 


0 . 4 8V 





(d) Sri 5fi%©MfDMAc i«b^7^«±i^li*L, 
15 JBET^%***5w^^«fc5^^*WbU^*^ift^O|j| (g) £#7c c 

-a i r m ± 9 flHt&ttds. b*i„ 
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5 $ KO* !J (h) T ir b >- - ^ / — /WM^i£ 

m^hW^B^M^o 19 F-NMR(ppm) : -130, -142, -154 




10 ##09 6 ( (h) Vu*Slsfrbte&3&L$&&ffi 

77^3}Jl N Si^ft (h) ?r2. 5 8g N tKP^yy^O. 55 1 
gs ^y^AO. 7 9 5 g % f /^;^^rv/ K 1 2 m 1 ^JOi 8 0°C 

\zx 1 9 mmMMiMw^tco &j&feT&* Rjfcmz 1 o %mm^ ? /—/vmw. 
^tirt, n^ntcttmm^ ^mm^iv, j—^xmw\^t^ 6o°c 
15 fc-rjftBEifeiftuyto e^/vtfww 5 k# y ( i ) ^^©gft:^ lt 3 . 

0 0 g#ib3x7c 0 

20 @^bfc 0 ^7^srm^$^^p, N _hiB (i) (omt^i-^y/*?; — 

JV ( 1 5 v o 1 %/ 8 5 v o 1 %) WML ( 3 w t %) 2ml^2 $>MjWT HI 
cDB^[H^^^t: 0 ^=t- h t, BW©3MMil (j) «r#7t 0 §J?f±2 9 /iml? 
25 0. 5 0 (A/ cm 2 ) (D^(D^ ;Vm±.^y^ bfc D 
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( g ) (Dm<Dmmm^^2\^-r 0 m^mmmm.mmmtmm^& 

&0. 5 0 (A/cm 2 ) <D9$<D±/\'njE&yFVtiLo 

5 











0. 6 7V 






0. 5 9V 





7 

77^3jc^T"C4, 4'-^tKP= 3 f^^7x^5 5. 9g (3 0 0m 
15 mo 1) , m-^n^yfy6 6. lg (2 8 0mmol) , 

^^©#M7KT-ei^*b, sbmwv*^f*bfc, - ^ KMitm (i) 

1 4 3mg»U77^3^2 0 0DdDllt6|fM^f fc^t, 
20 fc)&m& * * S —MzlSLA^ WtBLTcfi^ (k) S:3 6g#fco Wte4 
8%-T?fco7c 0 

3fcV^ 7^-^ ^^x 7 ^;VPES 5 0 0 3 P (££Xfc3*X|t5!L 

^izK^SM* 0 y TVl^/V/fr >-) £72. 0 g N _hfB ( k ) £24. 0 g 
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AfhX, DMAc 4 8 0ml-eg#iti^fc o ^C»!)!)A2. 5 2 
f^y;v^rn \?7^~;V4>. 8 1g^iT8 0° CT4B|f H 1, 10 0° 
Ct?2^M, 110° CT?lR#|jgSJft£i£fco RfcM&ttv&WlWl 
tt^^;-/HciTU /W£**©^«J&3ifllSi&U 8 0° Cfc 

5 TiOTLt 9 6 g oyn^ ( l ) £#fc e 

#fc>*bfc:/n y ^#fi-g-#: ( 1 ) 9 0 g &WkmM4 5 0ml ^J^I^T 6 

10 fc«U 4 0° C^TMffi^UT^^^Wkbfc^^*^ (m) <gr#7c„ 

(m) ?rDMA c 5 w t %tS^IItt 0 # 7*3&&-hfc^ 

*JU 8 0° C'CftjlStSifcKliot^/l'^^Ufc^flilS^Olfi 
(n) £r#fco (n) ©R)|fi4 7pm"efcofc„ DMAc W^ItbfcG 

p cmMfc «t s^ftoau^m, iw^^a** 0 y *^v^mir-e 5 6 0 

& U^-^SSifeWft) ttl. 6 2meq/gtfeofc 0 
Iftfe#!l3 

(n) &4 c mE3^fc-g](9 ItiU * t: 0 ^ — ^ — ©tf^HR-LteH^Ufco 
20 ^f7^S^ 1 0 0 0 r pmtlel^^^^fj^ N a f i o n © 5 w t %T/^ = 
—/\y/7^mW. (TsVYV y f-VM) % 2 fj> m if X m& <D tp m$fcT L X X tf 
y^-M, 6 0° C-C*fc0feLfco rafcD&fclMEfcO.xifV'a*- h©fftf^Sr3HI 
l^)Ilfc„ ^r(D^^K*f#J^®^IH ; fi^-^t 0 V=i— h U lK(DtiR (p) 
£r#7c 0 ( p ) ©HSEffra 5 3 pmt? fe o fdo Jfto^ffMfe^fc* 3 fc^i", 

25 

Na f i on(05wt %77I'=»~- ;V/jkMW. 3 g fcifcfrft;.?* t> V«r 4 g SfefrP 
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Wk^m^&ftoXmmm (q) &#fc„ . (q) ©U¥«5 5nmT*feofc 0 Bi<D 
5 JttSj^J 3 

A 1 d r i c h*±®lN a f i o nil (Hi? 5 0pm) <^#ttl¥fffi^^r^ 3 

10 &c:^i- 0 



3 









0. 50A/cm 2 


0. 2 0VODH#<0 




0. 6 8V 


1. 9 6A/cm 2 


Ml t H-F y«<75M^{-^-o- 




0 . 6 8V 


1. 8 0A/cm 2 




a wm 3 


0. 6 1V 


1. 3 8A/cm 2 






0. 6 5V 


1. 3 8 A/ cm 2 





15 JfctfeMs 

(q) ^JilB^IHCN a f ionl (JjUff 5 0 m m) -©91 o3g •? 

20 St 4 
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(MP a ) 


Wfij&Jfcjl (MP a) 


MMM 5 


7 2 0 


2 6 




18 6 


2 0 



o 
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5 HCftS 1 31K (II), £a»b&5KfJPII!lo 

2. ®^£^^W^^?-«^«^Tf5-^ (1) 

- (A-Z) m - (A' -Z' ) n - (1) 

ess*. Att2fls©3Sr#j^xsr, a' u-cv^ 2m<Dj?m 

10 nftilbfW^tb, n ti. 10—100000 <D|5BT?fc 19 s nifofcSit) 
jgU£&fiillC^&oTt>^ftoTV^t>«fc<, m« 0—100000 ©fSfflt**) D 

3. A#TIB— jR5£ (3 a) — (3 c) J; K> mt£tl& 2 flffO^#^3£, A' 

15 ^ (3d) ~ (3 g ) £ymftft%2m<D^mmx«&%m&m2fm<Dmm 
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ni^oTV^%J;i/\ z " 3s J; Y »S v ^ leifi^-a- * fi 2 Iffitf) 

5 fc&V\, h, h'\ h"'(±^Win~4©, h'f±l~6©, (p' + 
h) , (r'+h") N (s"+h"') ^m»i(a~4 0, s\ t\ 
r'\ t * ' fii^ft^h^dC 0 ~ 4 (q' +h' ) & 1 ~ 6 U 

j r± o ^fcf* i <Dik£r»i- 0 ) 

4. Z, Z' *3«fct*YflS, SlV^te^ -O-, -S- N -C 
10 O-, -S0 2 - Ml~2 0O7;HW>'l, ^*#:l~2 0(D7/^^ 

CO-, -S0 2 - 7y*t?«iSl$^TV^t>«fcV^5!ftS!cl'-2 0<&TA"¥l> 

£v^Hf8fc l~20 ©T/^i^^^^d^fe'teS^^fejBtftLSSt? 
5 if 3 fB^co^jSlio 

5. mmm*K TIB— jR5£ (2a) ~ (2d) 
-G-S0 3 _ W + (2a) 

20 — G — S O 2 N~W + S O 2 — E (2 b) 

-G-P (O) (0~W + ) 2 (2c) 
-G- P (O) 0~W + -E (2d) 
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5 - [Ar 1 - (S0 2 -N"(X + ) -S0 2 -Ar 2 ) a -S0 2 -N"(X + ) -S0 2 -Ar 1 -0] - (4) 

io 8. mmm^^mm-M^mmm^^m^ sh^rm^ (5) 

-[Ar 3 -0]- (5) 
(5£4^ Ar 3 ^, S&&<§r^bTV>T&&V^2#0^#;!£S<S:5H-o ) 

9. mmm&^^mmm^nmm^^m^ ^fet-rie^ (6) 

15 -[Ar 4 -0]- (6) 

(5£<K Ar 4 ^, gmK£^bT^Tt>&V^2ffi(D^#;l^£:*1-o ) 

10. «mK^^•b-cv^T^^v^2{ffi(D^ : «K^, Tia^jJiSd^airfn 

20 

(R 1 )a (R\ (R 1 ) c (Rl) a (R 1 ) a 

(R 1 ) a (R 1 ) a (R 1 ) a (R 1 )a ( R X (*X ( R % 

(5£tf, r 1 ^, i ~ i o (Dm&km^ mmwci~i cxDrntTkm^* 
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BASIC-ABSTRACT: 

NOVELTY - A laminated membrane consisting of a membrane (I) made of 
an aromatic polymer electrolyte having super-strong acid groups and a 
membrane (II) made of a combination of one substance selected from 
perfluoroalkylsulfonic acid polymer electrolytes and a non-super-strong acid 
polymer electrolyte, is new. 

USE - The laminated membrane is for use for electrolyte membranes for use 
in fuel cells. 

ADVANTAGE - The laminated membrane has an excellent power 
generation performance and excellent mechanical strength. 

EQUIVALENT-ABSTRACTS: 

ELECTRICAL POWER AND ENERGY 

Preferred Membrane : In the membrane (I) the aromatic polymer electrolyte 
having super-strong acid groups is represented by general formula (1): 

A = divalent aromatic group ; 

A' = divalent aromatic group substituted with super-strong acid groups ; 
Z, Z' = direct bond or divalent group ; 
m = 10 - 100000 ; and 
n = 0 - 100000. 

In (1), A is a divalent aromatic group selected from groups represented by 
general formulae (3a) - (3c), and A' is a divalent aromatic group selected 
from groups represented by general formulae (3d) - (3g). 

R = OH, 1-6C alkyl, 1-6C alkoxy, 7-1 2C aralkyl, aryl group or halogen atom ; 

p, r, s, t = 0 - 4 ; 

q = 0-6 ; 
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j = 0 or 1 ; 

Y = direct bond or divalent group ; 

Z, Y = direct bond or divalent group :approximately D = super-strong acid 
group ; 

h, h,rV = 1 - 4; 
s\ t\ r, t = 0 - 4 ; 
(q'+ h') = 1 - 6 ; 
j = 0 or 1 

In (1), Z, Z' and Y are independently -0-, -S-, -CO-. -S02-, 1-20C alkylene 
or 1-20C alkylenedioxy groups, and Z is -0-, -S-, -CO-. -S02-, a 1-20C 
alkylene group, a 1-20C alkylenedioxy group, a 6-1 2C arylene group, a 6- 
12C aryloxy group or a 6-20C alkyleneoxy group in which all the 
hydrocarbon groups can be substituted with F atoms. The super-strong acid 
group is one group selected from groups represented by general formulae 
(2a) -(2d): 

-G-S03-W+ (2a) 

-G-S02N-W+S02-E (2b) 

-G-P(0)(0-W+)2 (2c) 

-G-P(0)0-W+-E (2d) 

G = alkylene, aralkylene or arylene group, which can be partially or wholly 
substituted with F atoms ; 

W+ = positive ion ; 

E = alkyl, aralkyl or aryl group, which can be partially or wholly substituted 
with F atoms 

In (2a) - (2d), W is preferably H. A typical aromatic polymer electrolyte 
having super-strong acid groups is represented by general formula (4). 
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Ar1 , Ar2 = divalent aromatic groups ; 
a = 0, 1, 2 or 3 ; 

X+ = H+, alkali ion or ammonium ion 

A laminated membrane contains the membrane (II) as at least one 
outermost surface membrane, where the wt of membrane (II) is 0.1 - 50 wt 
%. Another laminated membrane consists of a membrane comprising a 
perfluoroalkylsulfonic acid polymer electrolyte (III) and a membrane 
comprising a non-super-strong acid polymer electrolyte (IV). Preferred 
Process : A process for producing the laminated membrane comprises 
coating a solution containing an aromatic polymer electrolyte having super- 
strong acid groups on the membrane (II) and drying. Preferred Fuel Cell : In 
the fuel cell, a mixture of catalysts carried on carbon and 
perfluoroalkylsulfonic acid resins is fixed on an electrode material. 

A fuel cell contains the invented laminated membrane. 

An aromatic polymer having super-strong acid groups (c) was obtained by 
reacting poly(oxy-4,4'-biphenyloxy-4,4'-diphenylsulfone), CH2CI2 and 
bromosquicineimde while adding dropwise cone H2S04, reacting the 
resulting polymer with 5-l-octafluoropentyl-3-oxanpentasulfonyl fluoride and 
reacting the resulting polymer K-salts with Cu powder. A composite 
membrane (e) was obtained by coating a sulfonated aromatic polymer 
having super-strong acid groups on a polyethylene porous film. A CH2CI2/ 
CH30H solution containing the aromatic polymer (c) was coated on both 
surfaces of (e) placed on a glass plate, and dried at 60 degreesC for 10 
minutes so as to obtain a laminate membrane (f). A fuel cell containing this 
membrane (f) generated a voltage of 0.58 V at an electric current of 0.50 (A/ 
cm2). 

TITLE-TERMS: LAMINATE MEMBRANE FUEL CELL CONSIST MADE 
AROMATIC POLYMER ELECTROLYTIC SUPER 
STRONG ACID GROUP 
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